We report our technique of percutaneous removal of gallstones in three elderly patients with acute calculus cholecystitis who were not surgical candidates due to multiple comorbidities. The procedure is performed under local anesthesia using fluoroscopic and choledochoscopic guidance. All patients had uneventful recovery and were discharged home in 3-4 days and fallow up at a low and high surveillance by ultrasound at 3 and 6 months interval.
Introduction
Laparoscopic cholecystectomy, introduced in 1985, has largely replaced the conventional method of open cholecystectomy. [1] Several nonoperative techniques for gallstone removal were developed for high-risk patients deferred for general anesthesia. Burhenne et al. in 1975 first introduced the use of electrohydraulic lithotripsy in the biliary tree. [2] Burhenne and Stoller in 1985 introduced interventional radiological technique of percutaneous removal of gallstones under fluoroscopy in critically sick patient. [3] 
Case Report
The first patient is a 90-year-old male with severe ischemic heart disease. Echocardiogram showed ejection fraction of 15% and severely impaired left ventricular systolic function. The second patient is 85-year-old male with history of stroke, chronic obstructive airway disease, and hyperlipidemia. The third patient is 83-year-old female with history of renal failure and right ventricular dysfunction due to pulmonary hypertension.
After multidisciplinary consultation including cardiologist, pulmonologist, critical care, and gastroenterologist, it was decided to proceed for percutaneous cholecystolithotripsy (PCCL). A routine This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com blood investigation including white cell count, hemoglobin, renal and liver panel, and coagulation screen was carried out. Prophylactic broad-spectrum antibiotics coverage was given pre-and post-intervention. Percutaneous cholecystolithotripsy (PCCL) was performed either through transperitoneal or through transhepatic approach. We preferred transperitoneal approach for all our patients, which has fewer complications as compared to transhepatic. The procedure was carried out under local anesthetic using 1% lignocaine and midazolam for moderate sedation.
Gallbladder was accessed percutaneously under ultrasound and fluoroscopic guidance with 21-gauge 15 cm long Chiba needle using standard technique. The tract was dilated with an 8-F coons dilator (Cook, Bloomington, Indiana, USA). For the initial catheter insertion, we used 8.5 Fr, 15 cm cope loop catheter (Cook). The catheter was connected to a drainage bag, and cholangiogram was performed after 48-72 h. Subsequently, dilatation of the sinus was done up to 18 Fr over a period of 6-8 weeks in all patients and one patient required further dilatation to 22 Fr using nephroMax (High-Pressure Balloon, Boston Scientific, USA). The stones were removed successfully percutaneously by baskets, irrigation, and mini choledocoscopy in two patients [ Figure 1 No recurrence of symptoms or gallstones was noted in all patients at 3-year follow-up as confirmed by surveillance ultrasonography.
Discussion
Laparoscopic cholecystectomy has become the mainstay of treatment of symptomatic gallstones with mortality rate of 2%. Conventional open cholecystectomy is still performed in selective cases with equally good results.
Laparoscopic or conventional cholecystectomy are associated with high morbidity and mortality in patients with multiple comorbidities such as severe ischemic heart, liver cirrhosis disease, and respiratory and renal failure. [4] In such cases, percutaneous cholecystostomy is done for urgent decompression and relief of acute symptoms. Later, further treatment is needed to avoid future complications due to gallstones. Extracorporeal shock wave lithotripsy (ESWL) is an option of treatment for such patients, but it can cause biliary pancreatitis and liver hematoma. Only 10%-25% of patients are suitable for ESWL. [5] Tandan and Reddy reported that ESWL followed by endoscopic retrograde cholangiopancreatography is as good as surgery for clearance of the ducts and pain relief. [6] Percutaneous cholecystolithotomy (PCCL) is another alternative for high-risk patients who are not candidate for general anesthesia. [7] This procedure can be performed either transperitoneal or transhepatic approach. PCCL is a safe procedure for high-risk patients, and it may achieve complete gallstone removal in more than 85%. [8, 9] One drawback of this procedure is the recurrence of gallstones. Zou et al. reported that the chances of Nonetheless, PCCL is a safe procedure in high-risk patients with limited life expectancy and provides better quality of life. [10] Complications of PCCL are intraperitoneal bile leak and liver hematoma due to vascular injury. Transperitoneal approach is appropriate for patients with liver disease and coagulopathy. [11, 12] In summary, PCCL may be a safe and less invasive method alternative to surgery in high-risk and critically ill patients with acute calculus cholecystitis.
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